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(54) Rescue aiding apparatus and search system

(57)  Arescue aiding apparatus carried by a lost per-
son includes a radio receiver for receiving a radio signal,
a radio transmitter for transmitting a radio signal, and a
power supply for supplying working power. When the
radio receiver receives a radio search signal transmitted
from a search party, the power supply supplies operat-
ing power to the radio transmitter. The apparatus
thereby becomes fully operable, and the radio transmit-
ter transmits a radio signal as a response signal for ena-
bling a search for the lost person needing protection.
Even when the lost person is unable to make a rescue
request, the search party can, on thier own will, place
the rescue aiding apparatus carried by the lost personin
a fully operable state to notify the search party of a cur-
rent position of the lost person.
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Description

BACKGROUND OF THE INVENTION
(1) Field of the Invention

This invention relates to a portable rescue aiding
apparatus and a search system using this apparatus in
operations for searching missing people in urgent need
of protection. Such people may include senile porioma-
niacs, demented persons, and people having met with
disasters at sea or in the mountains.

(2) Description of the Related Art

One means available to a person for correctly
grasping or confirming his or her own position (self-posi-
tion) is the Navigation System with Time And Ranging /
Global Positioning System (hereinafter referred to as
GPS). This system has been developed by the U.S.
Department of Defense, which uses 24 artificial satel-
lites making a circle around the earth in approximately
12 hours, and five monitor stations and control stations.
According to its fundamental positioning technique,
radio waves are received from three or more GPS satel-
lites, each radio wave containing orthogonal coordi-
nates (x, y, z) of the satellite with reference to the earth
serving as the origin, and time signals. The position of
each satellite with respect to a position of signal recep-
tion is then determined along with a rectilinear distance
of the satellite which is determined from a radio trans-
mission rate or the like. The position of signal reception
is derived with high precision from a relational equation
based on triangulation. Where radio waves from four or
more satellites are used, the same system enables con-
firmation of a three-dimensional position including an
altitude. Thus, a user can ascertain an accurate self-
position with high precision simply by carrying a special
radio receiver. Originally developed for military pur-
poses, this system has recently been opened to civilian
demands and is increasingly used as a car navigation
system, for example.

As an extension of the self-position detecting func-
tion described above, attempts have been made to use
the system to speed up rescue operations. In these
attempts, mountaineers or voyagers are equipped with
a portable apparatus having the GPS function. In time of
a disaster, a radio signal including data showing a self-
position confirmed through the GPS function is trans-
mitted to notify the self-position to the searchers.

However, the above searching method has a draw-
back that communication of a self-position or a rescue
request is impossible if a person searched for is seri-
ously wounded, unconscious, or in the worst case dead,
or in the case of a demented person, senile porioma-
niac or the like lacking in normal mental faculties. When
a rescue request is made by a person other than a
senile poriomaniac, a person involved in a mountain dis-
aster, or the like, an accurate current position of the lost
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person cannot be determined until receipt of a commu-
nication from the lost person himself or herself. Other-
wise, the search party is compelled to launch a wasteful
and time-consuming search operation at random. It is
thus difficult to expect a speedy and efficient search.

The search party may grasp the accurate current
position of a lost person at any time if the apparatus is
always in a perfect working condition constantly trans-
mitting a radio signal indicating a self-position. However,
the constant transmission of a radio signal requires a
large power source (large battery), which is a serious
setback to the portability of the apparatus.

SUMMARY OF THE INVENTION

This invention has been made having regard to the
state of the art noted above, and its primary object is to
provide a rescue aiding apparatus for allowing search-
ers, only on their own will, to grasp an accurate current
position of a lost person, thereby to protect the lost per-
son promptly, even when the lost person is unable to
make a rescue request.

Another object of this invention is to provide a res-
cue aiding apparatus which fulfills the above primary
object without impairing the portability of the apparatus.

A further object of this invention is to provide a res-
cue aiding apparatus for determining a position of a lost
person promptly, and a search system using this rescue
aiding apparatus.

A still further object of this invention is to provide a
rescue aiding apparatus having a simplified construc-
tion for fulfilling the above primary object, and a search
system using this rescue aiding apparatus.

The above objects are fulfilled, according to this
invention, by a rescue aiding apparatus for aiding in an
operation to search a lost person urgently needing pro-
tection, comprising a radio receiving device for receiving
a radio signal transmitted as a search signal by a search
party, and a radio transmitting device operable in
response to the search signal for transmitting a radio
signal as a response signal for enabling the operation to
search the lost person.

The rescue aiding apparatus is carried by the lost
person needing protection, and the radio receiving
device of this apparatus receives a radio signal trans-
mitted as a search signal (call signal) from the search
party. Upon receipt of the search signal by the radio
receiving device, the radio transmitting device automat-
ically transmits a radio signal as a response signal for
enabling a search for the lost person needing protec-
tion. By receiving the radio signal serving as a response
signal (callback signal) from the lost person, the search
party can grasp a current position of the lost person.

Thus, the above rescue aiding apparatus automati-
cally transmits a response signal upon receipt of a
search signal from the search party. Even when the lost
person is unable to communicate a self-position by way
of a rescue request, the search party can, on their own
will, grasp a current position of the lost person for early
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protection.

As a specific construction for automatically trans-
mitting a response signal upon receipt of a search sig-
nal from the search party, the rescue aiding apparatus
may further comprise a power supply device for supply-
ing operating power to the radio receiving device and
the radio transmitting device, wherein the radio receiv-
ing device is operable in response to the search signal
for outputting a control signal to the power supply
device, and the power supply device, upon receipt of the
control signal, supplies operating power to the radio
transmitting device.

Thus, the radio receiving device outputs a control
signal upon receipt of the search signal transmitted from
the search party. Upon receipt of the control signal, the
power supply device starts supplying operating power to
the radio transmitting device, whereby the apparatus
becomes fully operable. As a result, the radio transmit-
ting device immediately transmits a response signal.

With the above construction, the rescue aiding
apparatus need not be in a fully working state at all
times. Thus, the apparatus need not be equipped with a
large battery which would impair portability of the appa-
ratus.

According to this invention, a plurality of rescue aid-
ing apparatus may each have an individual ID code allo-
cated thereto, and the search signal transmitted from
the search party may include an ID code. Then, each
rescue aiding apparatus is operable to transmit the
response signal only when the ID code included in the
search signal received agrees with the individual 1D
code allocated.

The search party transmits the search signal
including the ID code allocated to the rescue aiding
apparatus carried by the lost person under search.
Then, a response signal is received only from the res-
cue aiding apparatus carried by that lost person (since
rescue aiding apparatus having other ID codes do not
transmit response signals because of ID code disagree-
ment). Consequently, the search party is never dis-
tracted by response signals from irrelevant rescue
aiding apparatus. The search party may search the lost
person by accurately spotting his or her rescue aiding
apparatus among a plurality of similar apparatus.

In a first form of the rescue aiding apparatus
according to this invention, the radio transmitting device
includes a self-position computing unit for deriving data
corresponding to a self-position from radio wave signals
transmitted from a plurality of radio wave transmitting
stations, and a position data inclusive signal transmit-
ting unit for outputting a radio signal including data
indicative of the self-position provided by the self-posi-
tion computing unit.

With this construction, the self-position computing
unit of the radio transmitting device derives data corre-
sponding to a self-position from radio wave signals
transmitted from the plurality of radio wave transmitting
stations, and the position data inclusive signal transmit-
ting unit outputs a radio signal including data indicative
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of the self-position. The search party receives the
response signal, and quickly determines a current posi-
tion of the lost person from the data corresponding to
the self-position included in the response signal.

In the first form of the rescue aiding apparatus, the
plurality of radio wave transmitting stations may com-
prise at least three GPS (Global Positioning System)
satellites, the self-position computing unit determining a
self-position of the rescue aiding apparatus from radio
wave signals transmitted from the GPS satellites.

That is, the three or more GPS satellites and the
self-position computing unit constitute the Global Posi-
tioning System to determine a self-position of the res-
cue aiding apparatus.

Instead of using the GPS satellites, the radio wave
transmitting stations may be installed at at least three
different locations on land or at sea. Then, a self-posi-
tion of the rescue aiding apparatus may be determined
from radio wave signals transmitted from the radio wave
transmitting stations, as in the Global Positioning Sys-
tem.

In a second form of the rescue aiding apparatus
according to this invention, the radio transmitting device
includes a position data exclusive signal transmitting
unit for outputting a radio signal without data indicative
of a self-position.

With this construction, the position data exclusive
signal transmitting unit of the radio transmitting device
transmits a radio signal as a response signal without
data indicative of the self-position. The search party
establishes a plurality of receiving sites, and determines
a current position of the lost person from directions from
which the response signal is transmitted (i.e. arrival
directions of the response signal). According to this con-
struction, the radio transmitting device simply outputs a
radio signal not including self-position data. Thus, the
apparatus is simplified to realize a cost reduction and
improved portability thereof.

A search system using the first form of the rescue
aiding apparatus comprises a radio communication sta-
tion capable of radio communication with the rescue
aiding apparatus, at least three radio wave transmitting
stations for transmitting radio waves for use by the res-
cue aiding apparatus in computing a self-position, and
an indicating device for indicating current position infor-
mation on the lost person to the search party based on
the data showing the self-position of the rescue aiding
apparatus received at the radio communication station.

In searching a lost person, the search party trans-
mits a search signal from the radio communication sta-
tion. On the other hand, each radio wave transmitting
station transmits a radio wave for use by the rescue aid-
ing apparatus in computing a self-position. Upon receipt
of the search signal, the rescue aiding apparatus auto-
matically transmits a response signal. At this time, the
rescue aiding apparatus derives a self-position from the
radio waves received from the radio wave transmitting
stations, and transmits the response signal including
data showing the self-position. The radio communica-
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tion station receives the response signal including data
showing the self-position. The indicating device indi-
cates the current position information on the lost person
to the search party based on the data showing the self-
position of the rescue aiding apparatus received by the
radio communication station. Consequently, the search
party grasps the current position of the lost person.

The indicating device and the radio communication
station may be installed at the same location or at sep-
arate locations. Where the indicating device and the
radio communication station are located remote from
each other, they may be connected through a signal cir-
cuit such as a public telephone circuit.

The indicating device may include a portable termi-
nal unit for indicating the current position information on
the lost person to the search party, and a converting
device for converting the current position information
into a format presentable on the terminal unit based on
the data showing the self-position of the rescue aiding
apparatus received at the radio communication station.

When the radio communication station receives the
response signal, the converting device converts the cur-
rent position information into a format presentable on
the terminal unit based on the data showing the seli-
position of the rescue aiding apparatus received at the
radio communication station, and gives the information
to the terminal unit. Based on the information received
from the converting device, the terminal unit indicates
the current position information on the lost person to the
search party. With this construction, the search party
may carry the terminal unit, approach the lost person
while confirming the current position of the lost person,
and protect the lost person.

A search system using the second form of the res-
cue aiding apparatus comprises a radio communication
station for transmitting the search signal to the rescue
aiding apparatus, two receiving devices installed at two
locations spaced apart from each other, and including
directional antennas, respectively, and an indicating
device for measuring arrival directions of the response
signal at the two locations based on reception by the
receiving devices of the response signal from the res-
cue aiding apparatus, and indicating current position
information on the lost person to the search party based
on the arrival directions and a distance between the two
locations.

In searching a lost person, the search party trans-
mits a search signal from the radio communication sta-
tion. Upon receipt of the search signal, the rescue
aiding apparatus automatically transmits a response
signal. The response signal is received by each of the
two receiving devices installed at two locations spaced
apart from each other, and including directional anten-
nas, respectively. At this time, directions of the antennas
of the receiving devices are varied to measure condi-
tions of reception of the response signal. The arrival
directions of the response signal are determined at the
two locations where the receiving devices are installed,
based on directions of the antennas in which the
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response signal is received in good condition. The indi-
cating device indicates, to the search party, current
position information on the lost person derived from the
arrival directions of the response signal at the two loca-
tions and a distance between the two locations.

BRIEF DESCRIPTION OF THE DRAWINGS

For the purpose of illustrating the invention, there
are shown in the drawings several forms which are pres-
ently preferred, it being understood, however, that the
invention is not limited to the precise arrangements and
instrumentalities shown.

Fig. 1 is a block diagram showing an outline of a
rescue aiding apparatus in a first embodiment of
this invention;

Fig. 2 is a block diagram showing details of the
apparatus in the first embodiment;

Fig. 3 is a block diagram of a search system using
the apparatus in the first embodiment;

Fig. 4 is a flow chart of a search operation in the
first embodiment;

Fig. 5 is a block diagram showing an entire rescue
aiding apparatus in a second embodiment of this
invention;

Fig. 6 is a block diagram of a search system using
the apparatus in the second embodiment; and

Fig. 7 is a block diagram of a modified search sys-
tem.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

Preferred embodiments of this invention will be
described in detail hereinafter with reference to the
drawings.

First Embodiment

An outline of a rescue aiding apparatus in a first
embodiment of this invention will be described with ref-
erence to Fig. 1.

When a person is missing, such as a senile porio-
maniac or demented person unable to return home or a
mountaineer in a disaster (hereinafter referred to as a
"lost person”), a member of his or her family or other
searcher first transmits a search signal by radio. The
lost person carries a rescue aiding apparatus 101. If the
lost person is within reach of a radio signal, a search
signal receiver 102 of the rescue aiding apparatus 101
automatically receives the search signal. Then, the
search signal receiver 102 automatically turns on a
power source 103 to supply electric power to the entire
apparatus. A GPS unit 104 is thereby driven to detect
and demodulate spectrum-spread signals from GPS
satellites to obtain navigation data. In this way, the GPS
unit 104 measures distances from the satellites to com-
pute a self-position automatically. The self-position
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computed is passed on to a self-position information
transmitter 105. The self-position information transmit-
ter 105 converts information such as a longitude, lati-
tude and altitude of the current self-position into a
communicable signal, and transmits the self-position
information by public VHF radio or the like. The search
party obtains correct information on the position of the
lost person by receiving the callback signal from the res-
cue aiding apparatus 101 carried by the lost person,
and starts a rescue operation promptly.

Next, the apparatus in the first embodiment shown
in Fig. 1 will be described in greater detail with reference
to Fig. 2.

The rescue aiding apparatus shown in Fig. 2
includes a radio receiver (radio receiving device) 1 for
receiving a radio signal transmitted as a search signal
from the search party, a radio transmitter (radio trans-
mitting device) 2 for transmitting a radio signal as a
response signal to enable a search of the lost person,
and a power supply device 3 for supplying operating
power to the radio transmitter 2 in response to a control
signal from the radio receiver 1. An electric wave
receiver 2a is disposed upstream of the radio transmit-
ter 2.

The radio receiver 1 in Fig. 2 corresponds to the
search signal receiver 102 in Fig. 1. The power supply
device 3 in Fig. 2 corresponds to a power source 103 in
Fig. 1. The electric wave receiver 2a and a self-position
computing unit 11 of the radio transmitter 2 in Fig. 2 cor-
respond to the GPS unit 104 in Fig. 1. A position data
inclusive signal transmitter 12 and a transmitting
antenna 13 of the radio transmitter 2 in Fig. 2 corre-
spond to the self-position information transmitter 105 in
Fig. 1. In Fig. 2, the self-position computing unit 11 is
included in the radio transmitter 2 for expediency. There
is no profound meaning in the classification of this com-
ponent.

Each component will particularly be described
hereinafter.

The radio receiver 1 includes a communication
antenna unit 5 having a planar receiving antenna 4 for
catching a search signal from the search party, and an
ID code checking unit 6. The search signal transmitted
from the searcher includes an ID code allocated to the
associated rescue aiding apparatus to distinguish its
carrier from numerous other carriers. The search signal
received by the receiving antenna 4 is preamplified and
detected by the communication antenna unit 5, and
passed on to the ID code checking unit 6. The ID code
checking unit 6 checks if the ID code in the search sig-
nal received agrees with the ID code of the rescue aid-
ing apparatus. The checking unit 6 outputs a control
signal upon agreement between the ID codes, but does
not if the ID codes disagree.

The power supply 3 includes a battery type power
source 7 and a switch 8. The switch 8 has contacts 8a
which are closed in response to the control signal out-
putted from the ID code checking unit 6 after receipt of
the search signal. When the contacts 8a are closed as
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shown in a dot-and-dash line in Fig. 2, the operating
power is supplied from the power source 7 to the radio
transmitter 2 and electric wave receiver 2a. Thus, even
if the lost person fails to operate the apparatus to make
a rescue request, the search signal from the search
party closes the contacts 8a to place the rescue aiding
apparatus in a fully working state.

The radio receiver 1 must be ready to receive a
search signal at all times, and therefore operating power
is constantly supplied thereto. However, the constant
supply of operating power presents no problem since
the radio receiver 1 consumes only a small amount of
power. Where necessary, the rescue aiding apparatus
may include an additional switch for closing the contacts
8a, so that the lost person himself or herself may place
the apparatus in the fully working state.

The electric wave receiver 2a includes a GPS
antenna unit 10 having a planar receiving antenna 9 for
catching radio waves from GPS satellites. The GPS
antenna unit 10 preamplifies and detects spectrum-
spread radio waves from GPS satellites received by the
receiving antenna 9, and outputs the radio waves to the
radio transmitter 2.

The radio transmitter 2 includes the self-position
computing unit 11, position data inclusive signal trans-
mitter 12 and transmitting antenna 13. The transmitting
antenna 13 and receiving antenna 4 may be integrated
into one antenna. The self-position computing unit 11
demodulates the signals inputted thereto from the GPS
antenna unit 10, to obtain navigation data and measure
distances from the plurality of satellites, to compute a
self-position automatically, and outputs data showing
the self-position to the position data inclusive signal
transmitter 12. The position data inclusive signal trans-
mitter 12 automatically transmits, from the transmitting
antenna 13, a radio signal as a response signal includ-
ing the data showing the self-position obtained from
self-position computing unit 11. The data showing the
self-position (position information) includes at least a
latitude and a longitude of the current position of the
rescue aiding apparatus (i.e. the lost person), and may
also include altitude information as necessary. The
radio signal is transmitted by VHF radio or the like.

The radio waves received by the electric wave
receiver 2a are not limited to the radio waves from GPS
satellites. Radio wave transmitting stations may be
installed at three or more different locations on land or
at sea for transmitting reference radio waves for use in
self-position computations, and these radio wave trans-
mitting stations may be used in place of GPS satellites.
For example, three, four or more reference radio wave
transmitting stations are installed at three appropriate
locations in a particular mountainous region (four or
more such stations enabling determination an altitude of
a lost person), and each mountaineer carries a rescue
aiding apparatus. If one mountaineer meets with a dis-
aster, the search signal transmitted from his or her
search party operates the rescue aiding apparatus.
Based on the radio waves from the reference radio wave
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transmitting stations, the rescue aiding apparatus may
compute data showing a self-position of the lost person.

Since the reference radio wave transmitting stations
installed on land or at sea are fixed to the earth, the
orthogonal coordinates, with the earth serving as the
origin, of each reference radio wave transmitting station
are already known. Each reference radio wave transmit-
ting station transmits a reference radio wave including
its own position information and time signal. The rescue
aiding apparatus computes a self-position based on
such reference radio waves, in the same way as in the
Global Positioning System using GPS satellites.

Where the response signal includes data showing a
self-position as noted above, the rescue aiding appara-
tus need not transmit the response signal constantly. It
is adequate to transmit the response signal intermit-
tently. The light source (battery) 7 may be small for
allowing the apparatus to be used over a long periof of
time and to transmit strong response signals.

Next, an operation of the above apparatus will be
described with reference to Fig. 3 which shows a search
system for searching a lost person needing protection.

As shown in Fig. 3, the lost person carries a rescue
aiding apparatus 20 capable, as is a portable telephone,
of radio communication with a radio communication sta-
tion (local base station) 21. The apparatus 20 is also
capable of receiving radio waves transmitted from refer-
ence radio wave transmitting stations 22-24 for use in
computing a self-position. The radio communication
station 21 is connected through a signal circuit (e.g. a
public telephone circuit) to a control/display device (indi-
cating device) 25 installed at a search headquarters.
The control/display device 25 is a personal computer
type device having a monitor 26, a control board 27 and
a disk drive 28. When a search for a lost person is
required, a search operation is conducted according to
the flow chart shown in Fig. 4. It is to be noted here that
the reference radio wave transmitting stations 22-24 are
GPS satellites or stations installed on land or at sea.

[Step F1] The control board 27 of the control/dis-
play device 25 is operated to input a command to
transmit a search signal including an ID code.
[Step F2] The command to transmit a search signal
including an ID code is delivered through the signal
circuit to the radio communication station 21. The
radio communication station 21 transmits a radio
signal with the ID code as a search signal.

[Step F3] The search signal is caught by the receiv-
ing antenna 4 of the rescue aiding apparatus 20.
The ID code checking unit 6 checks the ID code.
[Step F4] Nothing happens if the ID code is found
inapplicable. If the ID code indicates this apparatus,
a control signal is outputted immediately to close
the contacts 8a of the switch 8.

[Step F5] Power is supplied when the contacts 8a of
the switch 8 are closed, and the electric wave
receiver 2a and radio transmitter 2 begin to operate.
That is, the rescue aiding apparatus 20 is now in
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the fully working state. At the same time, the radio
waves from the reference radio wave transmitting
stations 22-24 are caught by the receiving antenna
9 and inputted to the self-position computing unit
11. The computing unit 11 derives, from the radio
waves, data showing a self-position such as a lati-
tude, a longitude and (in the case of four or more
reference radio wave transmitting stations) an alti-
tude of the lost person.

[Step F6] A radio signal including the data showing
the self-position (e.g. latitude, longitude and alti-
tude) is transmitted as a response signal from the
transmitting antenna 13.

[Step F7] The radio communication station 21
receives the response signal from the transmitting
antenna 13, and transmits the signal through the
signal circuit to the control/display device 25.

[Step F8] The control/display device 25 decodes
the data showing the self-position, reads a corre-
sponding map from a CD-ROM in the disk drive 28,
displays a map of the current location of the lost
person on the monitor 26, and plots the current
position of the lost person. Then, the search party
grasps the current position of the lost person. Natu-
rally, the latitude, longitude and altitude may be
shown in numerals on the monitor 26, or converted
into an address to be displayed in characters.

The radio communication station 21 and con-
trol/display device 25 may be installed at the same loca-
tion or at separate locations. Further, the functions of
the radio communication station 21 and control/display
device 25 may be combined.

Second Embodiment

Next, an apparatus in the second embodiment of
this invention will be described in detail with reference to
Fig. 5.

In the apparatus shown in Fig. 5, the radio receiver
1 and power supply 3 are the same in construction and
function as those shown in Fig. 2. That is, the apparatus
in the second embodiment also is operable even when
the lost person is unable to operate the apparatus to
make a rescue request. The search party may transmit
a search signal which closes the contacts 8a to place
the rescue aiding apparatus in the fully working state.
This aspect will not be described again. The apparatus
shown in Fig. 5 includes a radio transmitter 14 having a
self-position data exclusive signal transmitter 15 for
transmitting a mere radio signal, i.e. a self-position data
exclusive signal not including data showing a self-posi-
tion (position information). This apparatus has a con-
struction simplified by omitting the electric wave
receiver 2a and self-position computing unit 11 included
in the apparatus shown in Fig. 2.

With the apparatus shown in Fig. 5, though simple
in construction, its response signal must be received at
two or more locations for searching a lost person need-
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ing protection. In a search system as shown in Fig. 6, for
example, while the control board 27 of the control/dis-
play device 25 is operable to input a command to trans-
mit a search signal including an ID code, receiving
devices 16 and 17 having directional antennas are
installed at two locations 30 and 31 considerably
spaced to opposite sides from the control/display device
25. The control/display device 25, based on response
signal receiving conditions inputted from the two receiv-
ing devices 16 and 17, measures arrival directions
(arrival angles 61 and 62) of the response signal at the
two locations 30 and 31. A triangle is plotted on the
monitor 26 based on a distance L between the two loca-
tions and the arrival angles 61 and 62 of the response
signal. Then, the apex of the triangle corresponds to the
current position of the lost person. In parallel therewith,
the control/display device 25 may read a corresponding
map from a CD-ROM in the disk drive 28, and display
the map along with the triangle on the monitor 26. Fur-
ther, since the locations of the two receiving devices 16
and 17 are known, it is possible to determine geograph-
ical position data of the current position of the lost per-
son. Thus, the geographical position data of the current
position of the lost person may be displayed directly on
the monitor 26. The geographical data may be con-
verted into an address to be displayed in characters on
the monitor 26.

It is to be noted that the response signal is to be
transmitted continually over a period of time to allow
determination of arrival angles 61 and 62.

The foregoing embodiments may be modified as
follows:

(1) A small-scale search system as shown in Fig. 7
may be used instead of the search system having
the sophisticated control/display device 25 shown
in Fig. 3. Specifically, the search system may
include a portable control device (terminal unit) 40
similar to a portable telephone. A search signal is
transmitted simply by operating pushbuttons of the
control device 40. A converter (converting device)
41 decodes data showing a self-position, and con-
verts a longitude and latitude into a specific
address. The control device (portable telephone)
40 may give the search party the information show-
ing the current position of a lost person in voice to
facilitate understanding. This search system may
be said to be useful to ordinary households when a
demented person is missing, for example. The con-
verter 41 and radio communication station 21 may
be installed at the same location or at separate
locations. Where they are located at locations
remote from each other, data may be communi-
cated through a signal circuit such as a public tele-
phone circuit. The converter 41 may be
incorporated into the radio communication station
21. Further, the control device 40 may be provided
as an extension to the search system shown in Fig.
3, with the control/display device 25 having the
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function of the converter 41, so that the search
party may obtain position information of a lost per-
son from the control device 40. The above modifica-
tion is applicable also to the search system
employing the apparatus in the second embodi-
ment.

(2) In the rescue aiding apparatus shown in Fig. 2,
the operating power is supplied to the electric wave
receiver 2a after receipt of a search signal. Since
the electric wave receiver 2a also consumes very
little power, the operating power may be supplied
constantly thereto. Thus, only the radio transmitter
2 may receive the power supply after receipt of a
search signal.

The present invention may be embodied in other
specific forms without departing from the spirit or essen-
tial attributes thereof and, accordingly, reference should
be made to the appended claims, rather than to the fore-
going specification, as indicating the scope of the inven-
tion.

Claims

1. Arescue aiding apparatus for aiding in an operation
to search a lost person urgently needing protection,
comprising:

radio receiving means for receiving a radio sig-
nal tfransmitted as a search signal by a search
party; and

radio transmitting means operable in response
to said search signal for transmitting a radio
signal as a response signal for enabling said
operation to search said lost person.

2. A rescue aiding apparatus as defined in claim 1,
further comprising power supply means for supply-
ing operating power to said radio receiving means
and said radio transmitting means, wherein said
radio receiving means is operable in response to
said search signal for outputting a control signal to
said power supply means, and said power supply
means, upon receipt of said control signal, supplies
operating power to said radio transmitting means.

3. A rescue aiding apparatus as defined in claim 1,
wherein said rescue aiding apparatus has an indi-
vidual ID code allocated thereto, and said search
signal transmitted from said search party includes
an ID code, said rescue aiding apparatus being
operable to transmit said response signal only
when said ID code included in said search signal
received agrees with said individual ID code allo-
cated.

4. A rescue aiding apparatus as defined in claim 1,
wherein said radio transmitting means includes
self-position computing means for deriving data
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corresponding to a self-position from radio wave
signals transmitted from a plurality of radio wave
transmitting stations, and position data inclusive
signal transmitting means for outputting a radio sig-
nal including data indicative of said self-position
provided by said self-position computing means.

A rescue aiding apparatus as defined in claim 1,
wherein said radio transmitting means includes
position data exclusive signal transmitting means
for outputting a radio signal without data indicative
of a self-position.

A rescue aiding apparatus as defined in claim 4,
wherein said plurality of radio wave transmitting sta-
tions comprise at least three GPS (Global Position-
ing System) satellites, said self-position computing
means determining a self-position of said rescue
aiding apparatus from radio wave signals transmit-
ted from said GPS satellites.

A rescue aiding apparatus as defined in claim 4,
wherein said plurality of radio wave transmitting sta-
tions are installed at at least three different loca-
tions on land or at sea, said self-position computing
means determining a self-position of said rescue
aiding apparatus from radio wave signals transmit-
ted from said radio wave transmitting stations.

A search system using a rescue aiding apparatus
as defined in claim 4, comprising:

a radio communication station capable of radio
communication with said rescue aiding appara-
tus;

at least three radio wave transmitting stations
for transmitting radio waves for use by said res-
cue aiding apparatus in computing a self-posi-
tion; and

indicator means for indicating current position
information on said lost person to said search
party based on said data showing said self-
position of said rescue aiding apparatus
received at said radio communication station.

A search system as defined in claim 8, wherein said
indicator means is connected to said radio commu-
nication station through a signal circuit.

A search system as defined in claim 8, wherein said
indicator means includes portable terminal means
for indicating said current position information on
said lost person to said search party, and convert-
ing means for converting said current position infor-
mation into a format presentable on said terminal
means based on said data showing said self-posi-
tion of said rescue aiding apparatus received at
said radio communication station.
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11. A search system using a rescue aiding apparatus

as defined in claim 5, comprising:

a radio communication station for transmitting
said search signal to said rescue aiding appa-
ratus;

two receiving means installed at two locations
spaced apart from each other, and including
directional antennas, respectively; and
indicator means for measuring arrival direc-
tions of said response signal at said two loca-
tions based on reception by said receiving
means of said response signal from said res-
cue aiding apparatus, and indicating current
position information on said lost person to said
search party based on said arrival directions
and a distance between said two locations.



EP 0 766 096 A2

I9yoIeas

S

TeubTs
uor3iTsod-yTes

o B0
Ho o 2 4 H o
Q H = v £ 0o
S O Hh o o A
234 £ H M0
m.e.m m ) S
S g <2 g <= B,
1 : 4
=]
H D e ) o] .nl.unmuu
- 3 -~ ® o B
o o =
o o
®

(uosxad 3sor Aq perxieo)
T0T snjexedde BurprTe aINOSaI

' 614

T

Teubrs yoaesas

I9yoxeas




EP 0 766 096 A2

TeubTs saTsnTouTt
ejep uorzTrsod

I233TUISURI]

atun Huraindwoo

uoryrsod-y1es

3TUN PUUBIUER SO

N J N
2L LL o]!
€L
ez —~
q |l 3Tun Butsoeyo 1TUn euusjue |
_ _ 9poo Al UOT3e0 TUNUWOD
. [ T ]
\\ﬂ /w ﬂ@ m,_
eg
h\%\ @0Inos xsmod . }
/./m ~L

Z2 by

10



EP 0 766 096 A2

Fig.3
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Fig.4
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Fig.6
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